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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve integration degree and to 
reduce size by forming a second well region selectively in an island 
shape into a first well region, arranging two chips at the second 
well region, and gluing the rear sides of the chips with a conductive 
adhesive. 

SOLUTION: A P-type well 23-2 and an N-type well 24-2 are 
formed in a large N-type well 22-2. An N-channel-type M0SFET1 
is formed in the P-type well 23-2, and a low-potential power 
supply VSS is supplied. Also, the P-channel- type M0SFET1 is 
formed at the N-type well 24-2, and a high-potential power supply 
VCC that is the same as the large N-type well is supplied. Further, 
a P-type well 25-2 is formed in the large N-type well 22-2. An N- 
type well 26-2 and a P-type well 27-2 are formed in the P-type 
well 25-2, and a PM0S2 and an NM0S2 are formed in the N-type 
well 26-2 and the P-type well 27-2, respectively. The rear sides of 
the chips are glued and laminated. 
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SEMIGONDUCTOR INTEGRATED CIRCUIT DEVICE AND SYSTEM SUBSTRATTE 
*NOTiCES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not teflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] the 1st well of the 2nd conductivity type said whose 1st conductivity type by 
which two or more formation was alternatively carried out in the surface section of the 
semi-conductor substrate of the 1st conductivity type at the shape of an island is a 
reverse conductivity type " a field - said 1st well - the 2nd well of the 1st conductivity 
type alternatively formed in the shape of an island all over the field - a field and - at 
least " said 2nd well ■■ with two chip3 including the functional circuit formed in the 
field Semiconductor integrated circuit equipment characterized by providing the 
electroconductive glue on which each rear faces of said two chips were pasted up. 
[Claim 2] Semiconductor integrated circuit equipment according to claim 1 
characterized by providing further the printed wiring member to which the assembly of 
the chip the laminating was carried out [ the chip ] by said adhesion was carried put. 
[Claim 3] Two chips which make a unit two or more chip fields which adjoin through 
the isolation region between chips, The electroconductive glue on which each rear faces 
of said two chips were pasted up is provided. Said each chip field Two or more 
formation of the field is carried out alternatively at the shape of an island, the 1st well 
of the 2nd conductivity type said whose 1st conductivity t5rpe is a reverse conductivity 
type at the surface section of the semi-conductor substrate of the 1st conductivity type 
" said 1st well the insidie of a field - the 2nd well of the 1st conductivity type - a 
field forms in the shape of an island alternatively - having - at least said 2nd well " 
the semiconductor integrated circuit equipment characterized by forming the 
fimctional circuit in a field. 



[Claim 4] Semiconductor integrated circuit equipment according to claim 3 
characterized by providing further the printed wiring member to which the assembly of 
the chip the laminating was carried out [ the chip ] by said adhesion was carried out. 
[Claim 5] Connection immobilization of the connection terminal by the side of the one 
side is carried out for the chip in which the laminating was carried out by said 
adhesion by the flip chip method on said printed wiring member. The connection 
terminal by the side of a field is connected to the connection terminal on said printed 
wiring member by the bonding wire. In addition, said printed wiring member For the 
field where the assembly of said chip was carried out. the chip in which the external 
terminal is prepared in the opposite side side, and the laminating was carried out by 
said adhesion, a printed wiring member, and a bonding wire are • semiconductor 
integrated circuit equipment according to claim 2 or 4 characterized by carrying out the 
closure with insulating resin. 

[Claim 6] It is semiconductor integrated circuit equipment given in any 1 term of 
claims 2. 4, and 5 which said printed wiring member carries one chip in which the 
^minating was carried out by said adhesion, and are characterized by the size of said 
printed wiring member being larger than the size of said chip a Uttle. and having a 
chip-size package. 

[Claim 7] Said printed wiring member is semiconductor integrated circuit equipment 
given in any 1 term of claims 2. 4. and 5 characterized by carrying two or more chips in 
which the laminating was carried out by said adhesion. 

[Claim 81 the 1st well of the 2nd conductivity type said whose 1st conductivity type by 
which two or more formation was alternatively carried out in the surface section of the 
semi-conductor substrate of the 1st conductivity type at the shape of an island is a 
reverse conductivity type - a field - said 1st well - the 2nd weU of the 1st conductivity 
type alternatively formed in the shape of an island aU over the field -- a field -- and -- at 

"^'^ 2°^. 3rd chips which have at least one chip 

field including the functional circuit formed in the field The electroconductive glue on 
which each rear faces of said 1st and 2nd chips were pasted up, The flip-chip-bonding 
section which carried out connection immobilizatipn of the one side side of said 3rd chip 
with the flip chip method the one side side of the 1st chip in which the laminating was 
carried out by said adhesion, The chip of a three layer laminated structure by which 
the assembly was carried out is held the printed wiring member of said 3rd chip to 
which the assembly of the side was carried out on the other hand, said printed wiring 
member, and on it. Semiconductor integrated circuit equipment characterized by 
providing the package which has two or more exteirnal terminals by which said 2nd 



chip is connected alternatively and electrically to the connection terminal a side and on 
said printed wiring member on the other hand. 

[Claim 9] said two or more 1st wells - semiconductor integrated circuit equipment 
given in claim 1 which the functional circuit formed all over the field, respectively is a 
functional circuit where functions differ mutually, and is characterized by including the 
functional circuit which sways the potential of a semiconductor chip thru/or any 1 term 
of8. 

[Claim 10] said two or more 1st wells - semiconductor integrated circuit equipment 
given in claim 1 characterized by the functional circuit formed all over the field, 
respectively containing at least two of a nonvolatile memory circuit, an analog circuit, a 
digital circuit, a digital to analog circuit, a static mold memory circuit, and dynamic 
mold memory circuits thru/or any 1 term of 8. 

[Claim 11] said two or more 1st wells - semiconductor integrated circuit equipment 
given in claim 1 characterized by the functional circuit formed all over the field, 
respectively constituting the memory circuit as a whole thru/or any 1 term of 8. 
[Claim 12] The system substrate characterized by providing the printed wiring 
substrate which mounted two or more semiconductor integrated circuit equipment and 
said two or more semiconductor integrated circuit equipments given in claim 1 thru/or 
any 1 term of 11 in the one side side, respectively. 

[Claim 13] The system substrate characterized by providing the printed wiring 
substrate which mounted two or more semiconductor integrated circuit equipment and 
said two or more semiconductor integrated circuit equipments given in claim 1 thru/or 
any 1 term of 11 in both sides, respectively. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used in order to realize improvement in the 
degree of integration of the system substrate of the device incorporating semiconductor 
integrated circuit equipment, and a miniaturization about the system substrate which 
mounted two or more the semiconductor integrated circuit equipment and them which 
started semiconductor integrated circuit equipment and a system substrate, especiaUy 
pasted up chip rear faces. 
[0002] 



[Description of the Prior Art] The demand of multi-functionaUzation, a miniaturization, 
and low-pricing is increasing focusing on fields, such as a product which used the 
semiconductor device especiaUy a personal computer, a ceUular phone, and a game 
machine. 

[0003] When multi-functionaUzation is promoted, a system becomes complicated, and 
the semiconductor device of various fiinctions is needed, and the memory of a huge 
capacity is needed. For this reason, the number of the semiconductor devices of a 
simple substance required to build a system increases. 

[0004] Especially in the semiconductor device of a simple substance, focusing on a 
processor, one chip is being accumulated and many functions are miniaturized every 
year. Moreover, the same is said of a memory apparatus, and its capacity accumulated 
by one chip increases, and it is miniaturized too. 

[0005] Aiming at high integration, high rehabiUty-izing. and a miniaturization, ED is 
made so that current and a memory card may replace the storage by mechanical 
control of a floppy disk driving gear, hard disk drive, etc. And in fields, such as a digital 
camera and voice recorder equipment, the memory card is gradually adopted as 
replacement of the storages (a film, tape, etc.) of small capacity. 

[0006] However, in the present condition, in order the memory card is expensive and to 
aim at replacement of mass storages (a floppy disk, hard disk, etc.), implementation of 
the further high integration and low-pricing is desired. Although the tip process and 
the circuit technique are adopted at present in order to attain high integration and 
low-pricing, a manufacture price becomes high and commercial-scene expansion of a 
memory card is restricted. Moreover, with large capacity izing of memory, a chip size 
increases, and improvement in the yield becomes difficult and leads to a cost rise. 
[0007] The technique of increasing memory space easUy and realizing memory of inside 
capacity comparatively cheaply with the technique which pastes up with insulating 
adhesiyes and carries out the laminating of the rear faces of two memory chips of a 
comparatively 'small capacity ifroin such a bac 

[0008] However, if a detailed ized technique is introduced in order to accept the 
demand of a commercial scene to low-pricing of a chip, and a miniaturization though 
such a chip laminating technique is used, in conventional component separation 
technology and circuit separation technology, it will originate in the noise generated in 
each circuit, and substrate potential will become unstable. When especially low supply 
voltage progresses, the margin of a signal level of operation decreases to supply voltage, 
and the above mentioned malfunction becomes remarkable. 
[0009] These troubles are explained concretely below. 



[0010] Drawing 18 (a) shows the cross-section structure with an example of the 
conventional CMOS structure of a memory chip, and shows the cross-section structure 
in the condition of having pasted up with insulating adhesives and having carried out 
the laminating of the two rear faces of this chip to drawing IS (b). 

[0011] namely, triple one as shown in drawing 1« (a) -- a well - the CMOS structure 
using structure - N type substrate 181 the surface section - alternative - Ist P -- a 
well 182 and the 1st N - a well 183 and 2nd P - a well 184 and substrate electrode 
field 185 It forms. P of the above 1st - well 182 the surface section - alternative -- the 
2nd N - a well 186 and source drain field 187 of NMOSFET while forming - P -- a well 
- electrode field 188 It forms, said 1st N - well 183 and the 2nd N -- well 186 **** -- 
source drain field 189 of PMOSFET and N - a well - electrode field 190 It forms, and 
said 2nd P - well 184 **** -- source drain.field 191 of NMOSFET while forming - P - a 
well " electrode field 192 It forms. 

[0012] such triple one - a well - structure is used, when changing an external power 
electrical potential difference and the supply voltage of an internal circuitry and 
operating a circuit, in this case - general -- 1st P -- well 182 the 2nd inner N - well 186 
**** " N type substrate 181 Potential VCC2 lower than potential (supply voltage 
VCCl) It is impressed. 

[0013] Two memory chips 193 which have structure of drawing 18 (a) which was 
described above as shown in drawing 18 (b) They are adhesives 194 in rear faces. When 
pasting up and carrying out a laminating, it is supply voltage VCCl. Since there is a 
possibiUty that the contents of the data of the memory ceU of one meinoiy chip may be 
destroyed by the ripple of supply voltage when it falls &om 2.5V. they are the 
insulating adhesives 194. It has pasted up. However, dispersion in the distance for 
insulation between chips becomes a problem with the irregularity on the fix>nt fece of a 
lap on the rear face of a chip. 

[0014] It has come to grope for the technique (the so-called system-on-siUcon technique) 
which loads together two or more functional circuits where fiinctions differ mutuaUy on 
the other hand to one semiconductor chip. 

[0015] Although it is also possible to apply the conventional laminating technique as it 
is to the chip consolidated with such two or more functional circuits, to give the device 
which uses each fiinctional circuit together with the technique mutually separated by 
the isolation region, and appHes an effective chip adhesion laminating technique is 
desired. 
[0016] 

[Problem(s) to be Solved by the Invention] As mentioned above, the chip laminating 



technique using the conventional insulating adhesives has the problem of a margin of 
operation felling, when low-battery actuation ization progresses. 

[0017] This invention was made in view of the above-mentioned situation, it reduces 
the bad influence to electrical characteristics while it raises a heat dissipation property, 
even when at least two rear faces of the semiconductor integrated circuit chip 
consoUdated with two or more functional circuits are pasted up, and it aims at offering 
the semiconductor integrated circuit equipment which enables it to. attain stabiUzation 
of the actuation especially under low-battery actuation. 

[0018] Moreover, this invention aims at offering the "semiconductor integrated circuit 
equipment which enables it to increase memory space easily comparatively cheaply, 
when it applies to the chip which has a memory function. 

[0019] Moreover, other purposes of this invention are to offer the system substrate 
which can reaUze inside capacity and large capacity comparatively cheaply, when the 
chip which can realize improvement in a degree of integration and a miniaturization, 
and has a memory function is used by carrying two or more two or more chip adhesion 
type semiconductor integrated circuit equipments of this invention. 
[0020] 

[Means for Solving the Problem] the 1st well of the 2nd conductivity type said whose 
1st conductivity type with which two or more formation of the 1st semiconductor 
integrated circuit equipment of this invention was alternatively carried out in the 
surfece section of the semi-conductor substrate of the 1st conductivity type at the shape 
of an island is a reverse conductivity type - a field -- said 1st well -- the 2nd weU of the 
1st conductivity type alternatively formed in the shape of an island all over the field - 
a field - and -- at least - said 2nd well - with two chips including the functional circuit 
formed in the field It is characterized by providing the electroconductive glue on which 
each rear faces of said two chips were pasted up. 

[0021] It is characterized by the 2nd semiconductor integrated circuit equipment of this 
invention possessing further the printed wiring member to which the at least one-piece 
assembly of the 1st semiconductor integrated circuit equipment of this invention was 

carried out. 

[0022] Two chips which make a unit two or more chip fields where the 3rd 
semiconductor integrated circuit equipment of this invention adjoins through the 
isolation region between chips, The electroconductive glue on which each rear faces of 
said two chips were pasted up is provided. Said each chip field Two or more formation 
of the field is carried out alternatively at the shape of an island, the 1st weU of the 2nd 
conductivity type said whose 1st conductivity type is a reverse conductivity type at the 



surfece section of the semi-conductor substrate of the 1st conductivity type ■■ said 1st 
weU -- the inside of a field the 2nd weU of the 1st conductivity type - a field forms in 
the shape of an island alternatively -- having at least -- said 2nd weU - it is 
characterized by forming the fiinctional circuit in a field. 

[0023] It is characterized by the 4th semiconductor integrated circuit equipment of this 
invention possessing fiirther the printed wiring member to which the at least one-piece 
assembly of the 3rd semiconductor integrated circuit equipment of this invention was 

carried out. 

[0024] the 1st weU of the 2nd conductivity type said whose 1st conductivity type with 
which two or more formation of the 5th semiconductor integrated circuit equipment of 
this mvention was alternatively carried out in the surface section of the semi-conductor 
substrate of the 1st conductivity type at the shape of an island is a reverse conductivity 
type " a field - said 1st well - the 2nd well of the 1st conductivity type alternatively 
formed in the shape of an island all over the field a field - and - at least - said 2nd 
weU - with the 1st, 2nd. and 3rd chips which have at least one chip field including the 
fiinctional circuit formed in the field The electroconductive glue on which each rear 
feces of said 1st and 2nd chips were pasted up. The flip -chip-bonding section which 
carried out connection immobilization of the one side side of said 3rd chip with the flip 
chip method the one side side of the 1st chip in which the laminating was carried out 
by said adhesion. The chip of a three-layer laminated structure by which the assembly 
was carried out is held the printed wiring member of said 3rd chip to which the 
assembly of the side was carried out on the other hand, said printed wiring member 
and on it. I,t is characterized by providing the package which has two or more external 
terminals by which said 2nd chip is connected alternatively and electrically to the 
connection terminal a side and on said printed wiring member oh the other hand. 
[0025] The system substrate of this invention is characterized by mounting the 
plurality of the semiconductor integrated circuit equipment of this invention in one 
side or both sides of a printed wiring substrate. 
[0026] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained to a detail with reference to a drawing. 

[0027] <Operation gestalt of ** 1st of semiconductor integrated circuit equipment> 
'^'^^"^ ^ ^^'^^^ '°"ehly the cross-section structure concerning the 1st operation 
gestalt of the semiconductor integrated circuit equipment ofthis invention. 
[0028] Each rear faces paste up the 1st chip 11 and 2nd chip 12 with the 
electroconductive glue 13 with good thermal conductivity, and the laminating is carried 



out. Although each of these chips are semiconductor integrated circuit chips 
consoUdated with two or more functional circuits and are explained to a detail later It 
each corresponds to two or more semi-conductor layers (well field) alternatively formed 
in the surface section of a semi conductor substrate in the shape of an island as the 
example. A processor. Functional circuits, such as SRAM, DRAM, and Flash EEPROM, 
are formed, and the chip field where insulating separation of each functional circuit 
was mutually carried out by the isolation region is divided from a wafer. 
[0029] in addition, said each chips 11 and 12 -- two or more wells - the well of pluraUty 
[ components / of the functional circuit which has not only a thing (for example, 
memory mixed-loading chip) but the single fiinction in which two or more kinds of 
functional circuits were formed corresponding to the field / two or more 1 -- you may be 
the chip (for example, the weU of pluraUty [ circuit / the memory cell array of 
semiconductor memory, a circumference circuit. / I/O ] memory chip formed 
corresponding to the field) formed corresponding to the field. 

[0030] And the assembly of such two chips of an adhesion laminated structure is 
carried out on the larger printed wiring member (for example, printed wiring 
substrate) 14 a little than a chip size, for example, the closure is carried out with 
insulating resin 15. and they serve as semiconductor integrated circuit equipment 
which has the chip-size package of a plastic molded type. 

(00311 In this case, connection immobilization of the component and the connection 
terminal forming face of the 1st chip 11 is carried out by the flip chip method on a 
printed circuit board 14, and the connection terminal of the component and connection 
terminal forming face of the 2nd chip 12 is connected to the connection terminal on said 
printed wiring member by the bonding wire 16. And the closure of the two chips of 
these bonding wires and an adhesion laminated structure is carried out with said resin 
15. 

[0032] In addition, external connection terminal 17 group ball grid array type [ for 
example, ] is formed in the rear face (non-carrying field of a chip) of the 
above-mentioned printed wiring member 14. Moreover, you may make it connect the 
connection terminal of the component and connection terminal forming fece of the 2nd 
chip 12 with the exterior through a bump electrode (not shown). 

[0033] According to the 1st operation gestalt of such semiconductor integrated circuit 
equipment, since thermal conductivity pastes up with good adhesives and the 
laminating is carried out, the rear faces of two chips Since it becomes possible for some 
chips [ at least ] (for example, memory section) of another side to make generation of 
heat of above-mentioned one chip radiate heat also fi-om the chip of another side for 



example, in the state of standby when there is Uttle generation of heat even if one chip 
IS exoergic by operating state, a heat dissipation property improves. 
[0034] Moreover, since the rear faces of each chip paste up with electroconductive glue, 
the laminating is carried out. potential equahzation of the substrate potential of each 
chip is carried out and it is stabiHzed. the bad influence to the electrical characteristics 
by the fall of a margin of operation when low supply voltage progresses decreases, the 
chip especiaUy each chip of whose loaded together two or more functional circuits - it is 
- two or more functional circuits -- a well -- insulating separation is mutually carried 
out by the field, and since there is Kttle mutual effect electrically, there are few bad 
mfluences to electrical characteristics when low supply voltage progresses. 
[0035] Moreover, since the rear faces of each chip paste up with electroconductive glue 
and the laminating is carried out, even if the irregularity on the front face of a lap on 
each rear face of a chip exists, the problem of dispersion in the distance for insulation, 
between chips is not generated. 

[0036] Therefore, when the semiconductor integrated circuit equipment concerning the 
1st operation gestalt is appUed to the chip which has a memory function, it becomes 
possible to increase memory space easily comparatively cheaply 

[0037] In addition, when the semiconductor integrated circuit equipment which made 1 
set the chip in which the laminating was carried out by adhesion as described above 
carried out the assembly of the 2 or more sets on the printed wiring member, for 
example, carried out the resin seal is constituted, effectiveness which was described 
above is acquired similarly. 

[0038] Moreover, also when the semiconductor integrated circuit equipment in the 
condition (condition by which an assembly is not carried out on the printed wiring 
member) that the rear faces of said two chips pasted up with electroconductive glue, 
and the laminating was carried out is constituted, the same effectiveness as the 1st 
operation gestalt is acquired. 

[0039] Drawing 2 is the sectional view showing the modification of the semiconductor 
integrated circuit equipment shown in drawing 1 . 

[00401 Compared with the semiconductor integrated circuit equipment shown in 
dravang_l , this semiconductor integrated circuit equipment carries the electronic parts 
21, such as a capacitor, an inductance, resistance, an oscillator circuit, and a decoder 
circuit, in the component and connection terminal forming face of the 2nd chip, and it 
changes them so that the electronic parts by which external connection was made may 
be built in conventional semiconductor integrated circuit equipment. 
[0041] In this case, with the semiconductor integrated circixit equipment which needs 



high-speed operation, although many power-source capacitors are generally required, 
since it changed so that these might be built in. a smaller memory card etc. is 
realizable. 

[0042] Next, one example of the operation gestalt of the chip field on the wafer before 
dividing each chip concerning said 1st operation gestalt from a wafer is explained. 
[0043] Drawing 13 is the sectional view shoWing an example of the chip field on a wafer 
roughly. 

[0044] As shown in drawing 13 , with the P type substrate, two or more semi-conductor 
layers (N a weU field) of a reverse conductivity type are alternatively formed in the chip 
field 1 in the shape of an island at the surface section of the P type sihcon substrate 
(P-SUB) 10. And N weU each, two or more fiinctional circuits are formed respectively 
corresponding to a field, and insulating separation of each fiinctional circuit is 
mutually carried out by the isolation region. This isolation region is formed over the 
perimeter of the side face of the chip field 1, and the P type siHcon substrate 10 is used 
in this example. 

[0045] Two or more fiinctional circuits where fiinctions differ mutually, for example are 
loaded together, and while an isolation region separates the fiinctional circuit which 
sways the potential of a chip among two or more fiinctional circuits fi-om other 
fiinctional circuits, the isolation region is formed in the chip field 1 shown in drawing 

over the perimeter of the side face, of a chip. 
[0046] Since the isolation region has separated the fiinctional circuit (at least one of a 
nonvolatile memory circuit and the analog circuits is included) which sways especiaUy 
the potential of a chip from other fiinctional circuits (at least one of a digital circuit, a 
digital to analog circuit, a static mold memory circuit, and the dynamic mold memory 
circuits is included) according to such a chip field 1. the fiinctional circuit which sways 
the potential of a chip will not affect other fiinctional circuits. 

[0047] In this example, a processor 2, SRAM3 and DRAM4. Flash-EEPROM5. etc. are 
formed as said two or more fiinctional circuits. 

[0048] In addition, said processor 2 includes circuits fiindamentally constituted by the 
logical circuit, such as control circuits, such as CPU (Central Processing Unit) besides a 
microprocessor, and DSP (Digital Signal Processer), or an arithmetic circuit. Said 
SRAM3 contains memory circuits fundamentally constituted by the logical circuit, such 
as a cross couple mold latch circuit besides SRAM. DRAM4 contains DRAM of 
synchronous control besides DRAM of asynchronous control etc. Said Flash-EEPROM5 
contains a NAND mold besides a NOR mold etc. 

[0049] That is. in drawing 13 . into the P type silicon substrate 10, two or more big N 



type weUs (N-WELL) 22-2 to 22-5 are formed, it corresponds to each and a processor 2, 
SRAM3 and DRAM4, and Flash-EEPROMS are formed. 

[0050] The respectively optimal power-source potential for each functional circuit is 
suppHed to the big well 22-2 to 22-5. a well 22-2 -- the high potential power source VCC 
- the high potential power source VDD4 is supplied to a well 22-4, and the high 
potential power source VDD5 is suppUed for the high potential power source VDD3 to 
the well 22-3 at the well 22-5. 

[0051] The high potential power source VCC is an external power supphed from the 
outside of a chip 1 with the low voltage power source VSS which is not illustrated, and 
the high potential power sources VDD3-VDD5 are internal electrical power sources 
generated by carrying out electrical-potential difference conversion of the external 
power VCC within a chip 1, respectively. The above-mentioned 
electrical-potential-difference conversion contains the pressure up which raises- 
pressure lowering and level which lower the level of an external power. The P type 
sihcon substrate 10 is grounded at the time of real use and a test. 

[0052] Functional circuits, such as a processor 2, SRAM3 and DEAM4, and 
Flash-EEPROM5, are formed in the N type weU 22 2 to 22-5, respectively, and, as for 
the chip as shown in drawing 13 which was described above, between each functional 
circuit is mutually separated by the PN junction of the N type well 22 2 to 22-5, and 
the P type siUcon substrate lO; For this reason, each of functional circuits can be tested 
while not having been influenced of other functional circuits, thereby, two or more 
properties of each functional circuit loaded together by one chip 1 that functions differ 
mutually can be measured correctly, respectively. 

[0053] Moreover, since the P type sihcon substrate 10 is the wafer itself, also- in 
between [ each ] chips, each functional circuit comes to be separated mutually. For this 
reason, while not having been influenced of the functional circuit included in other 
chips in each of the functional circuits included in the chip 1, two or more chips 1 can 
be tested to coincidence, thereby, two or more properties of each functional circuit 
loaded together by one chip 1 that functions differ mutually can be correctly measured 
to coincidence with two or more chips 1, respectively. 

[0054] moreover, the well 22 2 to 22-5 ■- respectively - being alike - since mutually 
different potential is supphed, the power-source potential which can pull out the 
property of each functional circuit to the maximum extent can be given for every 
functional circuit. 

[0055] Hereafter, the detailed cross-section structure of each well 22-2 to 22-5 in 
drawing 13 is explained. 



[0056] Drawing 14 is the sectional view taking out and showing the well 22-2. in 
drawing 1 3 . 

[0057] As shown in drawing 14 , in the big N type well 22-2. the P type well 23-2 and 
the N type weU 24 2 are formed, respectively. The low voltage power source VSS 
(touch-down potential) is suppUed to the P type well 23 2. The N channel mold 
(henceforth NMOS) MOSFET 1 is formed in the P type well 23-2. moreover, the big N 
type well 22-2 to the N type weU 24-2 - the same -- the high potential power source 
VCC is suppUed. The P channel mold (henceforth PMOS) MOSFET 1 is formed in the 
N type weU 24 2. The N type well 24 2 has high impurity concentration higher than the 
big N type well 22 2. Although detailed-ization of PMOSl can be attained by this, there 
may not be the N type well 24-2. 

[0058] In the big N type well 22-2, the P type well 25-2 is formed. The low voltage 
power source VSS (touch-down potentiaO is suppUed to the P type weU 25-2. In the P 
type well 25-2, the N type well 26 2 and the P type weU 27-2 are formed, respectively 
The high potential power source VDD2 is supplied to the N type well 26-2. A power 
source VDD2 is an internal electrical power source which was generated by carrying 
out electrical-potential-difiference conversion of the external power potential within a 
chip 1 unlike the power source VCC. PM0S2 is formed in the N type well 26 2. 
Moreover, the low voltage power source VSS is supphed to the P type well 27-2. 
NMOS2 is formed in the P type well 27-2. The P type well 27-2 has high impurity 
concentration higher than the P type weU 25-2- The P type well 27-2 may not be like 
the N type well 24-2. 

[0059] Although a processor 2 is constituted by NMOSes 1 and 2 and PMOSes 1 and 2, 
you may make it constitute a processor 2 only from NMOS2 and PMOS2 which are 
driven according to an internal electrical power source VPD2 fundamentally. In this 
case. NMOSl and PMOSl which are driven by the external power VCC are good to be 

. circuit which generates an 

internal electrical power source VDb2 from an external power VCC. Moreover, in the 
big N type well 22-2, two or more formation of the P type well 25-2 and the same P type 
well may be carried out. 

[0060] In addition, in drawing 14 , the reference mark G shows the gate of MOSFET. 
[0061] Drawing 15 is the sectional view taking out and showing the weU 22-3 in 
drawing 1 3 . 

[0062] As shown in drawing 15 , in the big N type well 22-3, the P type well 23-3 and 
the N type well 24-3 are formed, respectively The low voltage power source VSS 
(touch-down potential) is suppUed to the P type well 23-3. NM0S3 is formed in the P 



type weU 23-3. moreover, the big N type well 22-3 to the N type well 24 3 - the same - 
the high potential internal electrical power source VDD3 is suppUed. PMOS3 is formed 
in the N type well 24-3. The N type weU 24-3 has- high impurity concentration higher 
than the big N type well 22-3. There may not be the N type well 24-3. 
[0063] In the big N type well 22-3. the P type weU 25 3 is formed. The low voltage 
power source VSS (touch-down potential) is suppUed to the P type well 25-3. In the P 
type weU 25^3. the N type well 26-3 and the P type well 27-3 are formed, respectively. 
High potential internal electrical power source VDD3' is suppUed to the N type well 
26-3. Internal electrical power source VDD3' is generated by carrying out 
electrical-potential-difference conversion of the internal electrical power source VDD3 
within a chip 1. PM0S4 is formed in the N type well 26-3. Moreover, the low voltage 
power source VSS is suppUed to the P type weU 27-3. NMOS4 is formed in the P type 
weU 27-3. The P type weU 27 3 has high impurity concentration higher than the P type 
weU 25-3. The P type weU 27-3 may not be like the N type weU 24-3. 
[0064] Although SRAM3 is constituted by NMOSes 3 and 4 and PMOSes 3 and 4, you 
may make it constitute SRAM3 only from NMOS4 and PM0S4 which are driven by 
internal electrical power source VpD3' fundamentally. In this case, NMOS3 and 
PM0S3 which are driven according to an internal electrical power source VDD3 are 
good to be used for the electrical-potential-difference generating circuit which 
generates internal electrical power source VDD3' from an internal electrical power 
source VDD3. Moreover, in the big N type well 22-3, two or more formation of the P 
type well 25-3 and the same P type well may be carried out. 

[0065] In addition, in drawing 15 , the reference mark G shows the gate of MOSFET 
[0066] Drawing 16 (A) and (B) are the sectional views taking out and showing the well 
22-4 in drawing 13 , respectively. 

[0067] As shown in drawing 16 (A) and (B). in the big N type well 22-4, the P type well 

^^'^ ^""^ ^ "^.^^ ^""^ ""^.^^""^^y^^y: The low voltage power source 

VSS (touch-down potential) is supplied to the P type weU 23-4. NMOS5 is formed in the 
P type well 23-4. moreover, the big N type well 22-4 to the N type well 24-4 - the same 
" the high potential internal electrical power source VDD4 is suppUed. PMOS5 is 
formed in the N type weU 24-4. The N type weU 24-4 has high impurity concentration 
higher than the big N type weU 22-4. There may not be the N type well 24-4. 
[0068] Furthermore, in the big N type weU 22-4, three P type weU 25A-4, 25B-4, and 
25C-4 are formed. 

[0069] The negative potential power source VBB (about -2-3V) is suppUed to the 1st P 
type weU 25A-4. The negative potential power source VBB is generated by carrying out 



electrical-potential-difiference conversion of the internal electrical power source VDD4 
within a chip 1. The memory cell transistor of a dynamic mold is formed in P type well 
25A-4.. 

[0070] The low voltage power source VSS (touch-down potential) is suppUed to the 2nd 
P type weU 25B-4. In P type weU 25B-4, N type well 26B-4 and P type weU 27B-4 are 
formed, respectively. High potential internal electrical power source VDD4' is supplied 
to N type well 26B-4. Internal electrical power source VDD4' is generated by carrying 
out electrical-potential-difference conversion of the internal electrical power source 
VDD4 within a chip 1. PM0S6 is formed in N type weU 26B-4. Moreover, the low 
voltage power source VSS is supplied to P type well 27B-4. NMOS6 is formed in P type 
well 27B-4. P type well 27B-4 have high impurity concentration higher than P type weU 
25B-4. P type weH 27B-4 may not be like the N type weU 24-4. 

[0071] The negative potential power source VBB (about -2--3V) is supplied to the 3rd P 
type well 25C-4. In P type well 25C-4, N type well 26C-4 and P type well 27C-4 are 
formed, respectively Quantity potential internal electrical power source VDD4" is 
suppUed to N type well 26C-4. Internal electrical power source VDD4" is generated by 
carrying out electrical-potential-difference conversion of the internal electrical power 
source VDD4 within a chip 1. PMOS7 is formed in N type well 26C-4. Moreover, the 
negative potential power source VBB is suppUed to P type well 27C-4. NM0S7 is 
formed in P type well 27C-4. P type weU 27C-4 have high impurity concentration 
higher than P type weU 25C-4. P type weU 27C-4 may not be hke the N type weU 24-4. 
[0072] The memory cell array of DRAM4 is constituted by the dynamic mold memory 
ceU transistor, and the circumference circuit of DRAM4 is constituted by NMOSes 5 
and 6 and PMOSes 5 and 6. You may make it constitute the circumference circuit of 
DRAM4 only from NMOS6 and PMOS6 which are driven by internal electrical power 
source VDD4'. In this case,.NM0S5 and PM0S5 which are driven according to an 
internal electrical power source VDD4 are good to be used for internal electrical power 
source VDD4', yDD4". and the electrical-potential-difiference generating circuit that 
generates VBB, for example from an internal electrical power source VDD4. 
[0073] Moreover, the circuit which uses the pressure-up potential VPP, for example, a 
word line driver etc., is included in the circumference circuit of DRAM4. Since such a 
circuit is constituted, the N type well by which the pressure-up potential VPP is 
supplied to P type well 25B-4 etc. may be formed. 

[0074] Moreover, NMOS7 and PMOS7 which are formed in P type well 25C-4 to which 
the negative potential power source VBB was suppUed are good to be used for 
constituting the functional circuit of the others driven according to a power source 



which the exterior of a chip 1. the I/O cirbuit which performs an exchange of a signal, 
the processor 2 currently formed in other wells arei formed in a chip 1, and is different, 
and the internal interface circuit which performs an exchange of a signal. As for an I/O 
circuit or an internal interface circuit, a surge may be inputted. In order t6 clamp this 
surge. VBB which is electronegative potential is suppUed to P type well 25C-4. the P 
type weU to which such electronegative potential is supplied -- not only the N type weU 
22-4 but the N type well 22-2. 22-3, and 22-5 - it is alike, respectively and.you may 
make it prepare And it is good to form the exterior 6f a chip 1. the I/O circuit which 
performs an exchange of a signal and other functional circuits, and the internal 
interfece circuit that performs an exchange of a signal in the P type weU to which 
electronegative potential is supplied. 
, [0075] in addition, drawing 16 (A) and (B) - setting -• a reference mark G -■ the gate of 
MOSFET " a reference mark BL - a bit Une - in the reference mark WL, a reference 
mark PL shows the plate electrode of a memory capacitor, and the reference mark SN 
shows the storage electrode of a memory capacitor for the word Une, respectively. 
[0076] Drawing 17 (A) and (B) are the sectional views taking out and showing the weU 

22- 5 in drawing 13 . respectively. 

[0077] As shown in drawing 17 (A) and <B), in the big N type well 22-5. the P type well 

23- 5 and the N type well 24-5 are formed, respectively. The low voltage power source 
VSS (touch-down potential) is suppUed to the P type well 23 5. NMOS9 is formed in the 
P type weU 23 5. moreover, the big N type well 22-5 to the N type well 24-5 - the same 
" the high potential internal electrical power source VDD5 is supplied. PMOS9 is 
formed in the N type well 24-5. The N type well 24-5 has high impurity concentration 
higher than the big N type weU 22-5. There may not be the N type well 24-5. 
Furthermore, in the big N type well 22-5, two P type well 25A-5 and 25B-5 are formed. 
[0078] The low voltage power source VSS (touch down potential) is supplied to the 1st 
P type well 25A-5. In P type well 25A-5, N type well 26A-5 arid P type well 27A-5 are 
formed, respectively. Quantity potential internal electrical power source VDD5" is 
supplied to N type well 26A-5. Internal electrical power source VDD5" is generated by 
carrying out electrical-potential-difference conversion of the internal electrical power 
source VDD5 within a chip 1. PMOS8 is formed in N type well 26A-5. Moreover, the 
low voltage power source VSS is suppUed to P type weU 27A-5. NM0S8 is formed in P 
type well 27A-5. P type well 27A-5 have high impurity concentration higher than P 
type weU 25A^5. P type well 27A-5 may not be Uke the N type well 24 5. 

[0079] Moreover, in the 1st P type well 25A^5, the N type well 26A0-5 is formed further. 
High potential internal electrical power source VDD5' and the pressure up potential 



VEE are mutuaUy changed to the N type well 26A0-5, and are supplied to it. Internal 
electrical power source VDD5' and the pressure-up potential VEE are generated by 
carrying out electrical-potential-differerice conversion of the internal electrical power 
source VDD5 within a chip 1. In the N type weU 26A0-5, the P type well 28 5 is formed. 
The low voltage power source VSS, the pressure up potential VEE, and the 
pressure-lowering potential VBB are mutually changed to the P type weU 28-5. and are 
suppUed to it. The pressure-lowering potential VBB is generated by carrying out 
electrical-potential-difiference conversion of the internal electrical power source VDD5 
within a chip 1. The memory ceU transistor of a NAND mold is formed in the P type 
well 28-5. When erasing data from the memory cell transistor of a NAND mold, the 
control gate CG is grounded and the pressure up potential VEE is supplied to the N 
type well 26A0-5 and the P type weU 28-5, respectively. Thereby, an electron is drawn 
out by the P type well 28 5 from a floating gate FG, and data are erased. On the other 
hand, when writing data in the memory ceU transistor of a NAND mold, the control 
gate CG is made into a program electrical potential difference, potential VDD5' is 
supplied to the N type well 26A0-5, and the pressure-lowering potential VBB is 
suppUed to the P type well 28-5. Thereby, an electron is poured into a floating gate FG 
from the channel under a floating gate FG, and data are written in. Moreover, when 
reading the data memorized by the memory cell transistor of a NAND mold, the control 
gate CG is read, it considers as an electrical potential difference, potential VDD5' is 
suppUed to the N type well 26A0-5, and low voltage VSS is suppUed for the P type weU 
28-5. The data of "0, 1" which are expressed with a channel by whether a current flows 
or not by this are judged according to the electrification condition of a floating gate FG, 
and data are read to a bit line BL. 

[0080] The low voltage power source VSS (touch-down potential) is suppUed to the 2nd 
P type well 25B-5. In P type weU 25B-5, N type well 26B-5 and P type weU 27B-5 are 
formed, respectively. Quantity potential internal electrical power source VDD5'" is 
supplied to N type weU 26B-5. Internal electrical power source VDD5'" is generated by 
carrying out electrical-potential-difference conversion of the internal electrical power 
source VDD5 within a chip 1. PMOSIO is formed in N type weU 26B-5. Moreover, the 
low voltage power source VSS is suppUed to P type weU 27B-5. NMOSlO is formed in P 
type weU 27B-5. P type weU 27B-5 have high impurity concentration higher than P 
type weU 25B-5. P type well 27B-5 may not be like the N type weU 24-5. 
[0081] The memory ceU array of Flash-EEPROM5 is constituted by the memory ceU 
transistor of a NAND mold, and the circumference circuit of Flash-EEPROM5 is 
constituted by NMOSes 8, 9, and 10 and PMOSes 8, 9, and 10. You may make it 



constitute the circumference circuit of Flash-EEPROM5 only from NMOSes 8 and 10 
and PMOSes 8 ^nd 10 which are driven by internal electrical power source VDD5" and 
VDD5'". in this case - an internal electrical power source - VDD ■ five - driving - 
having -- NMOS - nine ;- PMOS - nine - for example, - an internal electrical power 

source - VDD - five - firom - an internal electrical power source - VDD " five 

" " • VDD - five " • VBB -- VEE -- generating -- making - an 

electrical potential difference -- generating -- a circuit -- using it -- having -- if - being 
good . . 

[0082] In addition, in drawing 17 (A) and (B). the reference mark G shows the gate of 
MOSFET. 

[0083] Although the outer potential power source VCC was given to the well in which 
the processor 2 is formed with the above operation gestalt, you may give the well in 
which other functional circuits are formed. Furthermore, the well to which the outer 
potential power source VCC is given is formed further, and you may make it form the 
circuit which generates the potential given to this well at other wells. 
[0084] Although the laminating of the chip (field) rear faces was pasted up and carried 
out by making one chip (field) into a unit with the operation gestalt of the <operation 
gestalt of ** 2nd of semiconductor integrated circuit equipment> above 1st, the 2nd 
operation gestalt which pastes up and carries out the laminating of the chip rear faces 
by making two or more chip fields into a unit is explained below. 

[0085] Drawing 3 (a) and (b) show roughly the cross-section structure which starts the 
2nd operation gestalt of the semiconductor integrated circuit equipment of this 
invention, respectively. 

[0086] The Ist-set chip and the 2nd-set chip divide as a unit two or more adjoining chip 
fields (this example 2 chip field) 30 judged as an excellent article by inspection in the 
condition of having formed the component in the wafer. In this case, the example which 
divided as a unit 2 chip field which adjoins for ejcample, in the direction of X of XY axis 
of coordinates of a wafer side is shown in drawing 3 (a), and the example which divided 
as a unit 2 chip field which adjoins for example, in the direction of Y of XY axis of 
coordinates of a wafer side is shown in drawing 3 (b). 

[0087] Each above-mentioned chip field 30 is each chip in the 1st operation gestalt, the 
chip which loaded together two or more kinds of functional circuits similarly, or the 
chip (for example, memory chip) with which the functional circuit of a single class was 
formed. Ih this case, since each field between chips (dicing line section) is an isolation 
region by the wafer itself insulating separation of between the chips of each class is 
carried out.. 



[0088] It pastes up with electroconductive glue with the rear faces of 2 sets of chip 
fields which make such two chip fields a unit good [ thermal conductivity ]. and the 
laminating is carried out. And the assembly of the part for four chips of such an 
adhesion laminated structure is carried out on a printed wiring member, for example, 
the closure is carried out with insulating resin (not shown), and it becomes 
semiconductor integrated circuit equipment. In this case, the component and 
connection terminal forming face of the chip field of the 1st set are larger printed 
wiring member 31a a Uttle than the twice of a chip size. Or 31b It turns connection 
immobilization with a flip chip method up, and the connection terminal of the 
component and connection terminal forming face of the chip field of the 2nd set is 
connected to the connection terminal on said printed circuit board by the bonding wire 
32. And the closure of the two chips of these bonding wires and an adhesion laminated 
structure is carried out with resin. 

[0089] In addition, the external connection tierminal block ball grid array type [ for 
example, ] is formed in the rear face (non-carrying field of a chip) of the 
above-mentioned printed wiring member. Moreover, you may make it connect the 
connection terminal of the component and connection terminal forming face of the chip 
field of the 2nd above-mentioned set with the exterior through a bump electrode (not 
shown). 

[0090] The semiconductor integrated circuit equipment concerning such 2nd operation 
gestalt Since thermal conductivity pastes up with good adhesives and the laminating is 
carried out, the rear faces of 2 sets of chip fields (a total of four chips) which make two 
chip fields a unit Flat-surface size doubles [ about ]. compared with the semiconductor 
integrated circuit equipment concerning the Ist operation gestalt, when memory is 
formed as a functional circuit, memory space doubles, and as for others, the same 
effectiveness as the 1st operation gestalt is acquired fundamentally. 
[0091] In addition, although this example showed the case where 2 chip field was made 
into a unit, as two or more adjoining chip fields, it is possible not only this but to 
expand a unit with 3 chip field, 4 chip field, and -, and to carry put. 
[0092] Moreover, when the semiconductor integrated circuit equipment which made 1 
set the chip in which the laminating was carried out by adhesion as described above, 
carried out the assembly of the 2 or more sets on the printed wiring member, for 
example, carried out the resin seal is constituted, effectiveness which was described 
above is acquired similarly. 

[0093] Moreover, when the semiconductor integrated circuit equipment in the condition 
(condition by which an assembly is not carried out on the printed wiring member) that 



the rear faces of 2 sets of said chip fields pasted up with electroconductive glue, and the 
laminating was carried out is constituted, effectiveness which was described above is 
acquired similarly. 

[0094] Although the operation gestalt of the <operation gestalt of ** 3rd of 
semiconductor integrated circuit equipment> above 1st and the 2nd operation gestalt 
showed the two-step adhesion laminated structure which pasted up and carried out the 
laminating of the chip (field) rear faces The connection terminal of the component and 
connection terminal forming face of the chip by the side of one side (field) and the 
connection terminal of the component and connection terminal forming face of 3rd 
another chip (field) are connected through a bump electrode, and the 3rd operation 
gestalt which realizes a three-step laminated structure' is explained below. 
[0095] Drawing 4 shows roughly the cross-section structure cdncerning the 3rd 
operation gestalt of the semiconductor integrated circuit equipment of this invention. 
[0096] In drawing 4 , as 40 was mentioned above with reference to drawing 1 or 
drawing 3 (a), and (b), it is semiconductor integrated circuit equipment of the condition 
in front of the packaging of a two step adhesion laminated structure, and 41 is the 3rd 
chip (or chip field of the 3rd set) prepared separately. 

[0097] Connection inmiobilization of the component and the connection terminal 
forming face by the side of one side of this 3rd chip (or chip field of the 3rd set) is 
carried out by the flip chip method on the printed wiring member 42, and, on the other 
hand, connection immobiUzation of the component and the connection terminal forming 
face by the side of one side of said 1st chip (or chip field of the 1st set) is carried out by 
the flip chip method at the near component and connection terminal forming face. 
[0098] And said printed wiring member 42 is the case 431 of a package, and 432. It 
holds inside. The component and connection terminal forming face by the side of the 
connection terminal of the component and connection terminal forming face by the side 
of one side of said 2nd chip (or chip field of the 2nd set) and one side of said 3rd chip (or 
chip field of the 3rd set) For example, the bonding wire 44 connects to the trunk 
connection node within a case, and the external terminal 45 which projects in the 
shape of a pin is electrically connected from the base of the above-mentioned trunk 
connection node and a package. 

[0099] In addition, although the example by which the external pin-like terminal block 
is formed in . the base of the above-mentioned package was shown, especially the class 
of this package is not Hmited and may adopt BGA (ball grid array), CSP (chip-size 
package), etc. Drawing 5 is the sectional view showing the modification of the 
semiconductor integrated circuit equipment shown in drawing 4 . 



[0100] This semiconductor integrated circxiit equipment carries the electronic parts 51, 
such as a capacitor, an inductance, resistance, an oscillator circuit, and a decoder 
circuit, in the component and connection terminal forming face of the 2nd chip, 
compared with the semiconductor integrated circuit equipment shown in drawing 4 , it 
changes them so that the electronic parts by which external connection was made may 
be built in conventional semiconductor integrated circuit equipment, and the BGA type 
external terminal 52 is used for it. 

[0101] In this case, you may make it connect the connection terminal of the component 
and connection terminal forming face of said chip field of the 2nd set with electronic 
parts through a bump electrode (not shown). 

[0102] Drawing 6 shows roughly the cross-section structure concerning the 4th 
operation gestalt of the semiconductor integrated circuit equipment of this invention. 
[0103] In drawing 6 , as 61 and 62 were mentioned above with reference to drawing 1 
or drawing 3 (a), and (b), respectively, it is two semiconductor integrated circuit 
equipments of the condition in front of the packaging of a two-step adhesion laminated 
structure, and connection immobilization of these is carried out for example, by the flip 
chip method on the larger printed wiring member (for example, printed wiring 
substrate) 63 a little thap the twice of a chip size. 

[0104] And said printed wiring member is the case 641 of a package, and 642. It holds 
inside. The connection terminal of the component and connection terminal forming face 
by the side of one side of said 2nd chip (or chip field of the 2nd set), and the connection 
terminal on a printed wiring member For example, the bonding wire 65 connects to the 
trunk connection node within a case, and the above-mentioned trunk connection node 
and the external terminal of the shape for example, of BGA formed in the base of a 
package are connected electrically. 

[0105] If the system substrate which mounted two or more above-mentioned 
semiconductor integrated circuit equipments as a system substrate of the device (for 
example, a computer, the data temporary memory of the circumference of it) 
incorporating the semiconductor integrated circuit equipment concerning either of the 
gestalten of <operation gestalt of plurality of system substrate> aforementioned each 
operation is used, when memory is formed as a functional circuit, inside capacity and 
large capacity can realize comparatively cheaply, and improvement in the degree of 
integration of a system substrate and a miniaturization can realize. 
[0106] Two or more operation gestalten of such a system substrate are explained below. 
[0107] Drawing 7 is the perspective view showing roughly the 1st operation gestalt of 
the system substrate of this invention. 



[0108] On the printed wiring substrate 70, this system substrate is mounted, after the 
semiconductor integrated circuit equipment 71 of said 1st operation gestalt has been 
put in order by total of two lines and two trains [ four ], and it constitutes the so called 
multi chip module. In this case, when memory is formed as a functional circuit of each 
chip field, inside capacity can be reaUzed comparatively cheaply and improvement in 
the degree of integration of a system substrate and a miniaturization can be reaUzed. 
[0109] Drawing 8 is the top view showing roughly the 2nd operation gestalt of the 
system substrate of this invention. 

[0110] On the printed wiring substrate 80. this system substrate is mounted, after the 
semiconductor integrated circuit equipment 81 of said 1st operation gestalt has been 
put in order by total of two Unes and two trains [ four ], and logic type semiconductor 
integrated circuit equipment 82 and two or more capacitors 83 are mounted on the still 
more nearly same substrate 80. In this case, when memory is formed as a functional 
circuit of each chip field, inside capacity can be realized comparatively cheaply and 
improvement in the degree of integration of a system substrate and a miniaturization 
can be reahzed. 

[0111] Drawing 9 is the top view showing roughly the 3rd operation gestalt of the 
system substrate of this invention. 

[0112] The semiconductor integrated circuit equipment 91 which this system subistrate 
requires for said 2nd operation gestalt or the 3rd operation gestalt on the printed 
wiring substrate 90 is mounted after having been arranged by total of two lines and 
two trains [ four ], and logic type semiconductor integrated circuit equipment 92 and 
two or more capacitors 93 are mounted on the still more nearly same printed wiring 
substrate 90, In this case, when memory is formed as a functional circuit of each chip 
field, inside capacity - larg6 capacity can be reahzed comparatively cheaply, and 
improvement in the degree of integration of a system substrate and a miniaturization 
can be reahzed comparatively easily. 

[0113] Drawing 10 is the sectional view showing roughly the 4th operation gestalt of 
the system substrate of this invention. 

[0114] This system substrate is the printed wiring substrate 100. Semiconductor 
integrated circuit equipment 101 applied to both sides at either of said each operation 
gestalt, respectively It is mounted where more than one are put in order, and it is the 
still more nearly same printed wiring substrate 100. It is logic type semiconductor 
integrated circuit equipment 102 to one side. It is mounted. In this case, when memory 
is formed as a functional circuit of each chip field, a mass memory card can be realized 
comparatively cheaply and much more improvement in the degree of integration of a 



system substrate and a miniaturization can be realized. 

[0115] Drawing 11 is the perspective view showing roughly the 5th operation gestalt of 
the system substrate of this invention. 

[0116] This system substrate is the printed wiring substrate 110. Semiconductor 
integrated circuit equipment 111 appUed to said 1st operation gestalt or its 
modification upwards, respectively It is mounted where more than one are put in order, 
and it is the still more nearly same printed wiring substrate 110. It is logic type 
semiconductor integrated circuit equipment 112 upwards. CPU113 Two or more 
capacitors 114 It is mounted. In this case, when memory is formed as a functional 
circuit of each chip field, a mass memory card can be realized comparatively cheaply 
and much more improvement in the degree of integration of a system substrate and a 
miniaturization can be realized. 

[0117] Drawing 12 is the perspective view showing roughly the 6th operation gestalt of 
the system substrate of this invention. 

[0118] This system substrate is the printed wiring substrate 120. Semiconductor 
integrated circuit equipment 121 concerning the gestalt of said 2nd operation upwards 
It is mounted where more than one are put in order, and it is the still more nearly same 
printed wiring substrate 120. It is logic type semiconductor integrated circuit 
equipment 122 to one side. It is mounted. In this case, when memory is formed as a 
functional circuit of each chip field, a ms^ss memory card can be realized comparatively 
cheaply and much more improvement in the degree of integration of a system substrate 
and a miniaturization can be realized. 
[0119] 

[Effect of the Invention] As mentioned above, even when at least two rear faces of the 
semiconductor integrated circuit chip consolidated with two or more functional circuits 
are pasted up according to the semiconductor integrated circuit equipment of this 
invention, while raising a heat dissipation property, the bad influence to electrical 
characteristics can be reduced, and stabilization of the actuation especially under 
low'battery actuation can be attained. 

[0120] Furthermore, when it applies to the chip which has a memory function 
according to the semiconductor integrated circuit equipment of this invention, memory 
space can be increased easily comparatively cheaply. 

[0121] Moreover, according to the system substrate of this invention, improvement in a 
degree of integration and a miniaturization are realizable, and when the chip which 
has a memory function is used, inside capacity and large capacity can be realized 
comparatively cheaply. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing roughly the 1st operation gestalt of the 
semiconductor integrated circuit equipment of this invention. 

[Drawing 2] The sectional view showing the modification of the semiconductor 
integrated circuit equipment shown in drawing 1 . 

[Drawing 3] The sectional view showing roughly the 2nd operation gestalt of the 
semiconductor integrated circuit equipment of this invention. 

[Drawing 4] The sectional view showing roughly the 3rd operation gestalt of the 
semiconductor integrated circuit equipment of this invention. 

[ Drawing 5] The sectional view showing the modification of the semiconductor 
integrated circuit equipment shown in drawing 4 . 

[Drawing 6] The sectional view showing roughly the 4th operation gestalt of the 
semiconductor integrated circuit equipment of this invention. 

[Drawing 7] The perspective view showing roughly the 1st operation gestalt of the 
system substrate of this invention. 

[Drawing 8] The top view showing roughly the 2nd operation gestalt of the system 
substrate of this invention. 

[Drawing 9] The top view showing roughly the 3rd operation gestalt of the system 
substrate of this invention. 

[Drawing 10] The sectional view showing roughly the 4th operation gestalt of the 
system substrate of this invention. 

[Drawing 11] The perspective view showing roughly the 5th operation gestalt of the 
system substrate of this invention. 

[Drawing 12] The perspective view showing roughly the 6th operation gestalt of the 
system substrate of this invention. 

[Drawing 13] The sectional view showing roughly a chip field example on the wafer 
before dividing each chip concerning the 1st operation gestalt of the semiconductor 
integrated circuit equipment of this invention from a wafer. 

[Drawing 14] The sectional view taking out and showing the well 22-2 in drawing 13 .. 
[Drawing 15] The sectional view taking out and showing the well 22*3 in drawing 13 . 
[Drawing 16] The sectional view taking out and showing the well 22-4 in drawing 13 . 
[Drawing 17] The sectional view tialdng out and showing the well 22*5 in drawing 13 . 



[Drawing 18] The sectional view showing an example of the conventional CMOS 
structure. 

[Description of Notations] 

11 - The 1st chip, 

12 - The 2nd chip, 

13 " Electroconductive glue, 

14 - Printed wiring member, 

15 Closure resin, 

16 Bonding wire. 



Abstract: 

PROBLEM TO BE SOLVED: To improve integration degree and to reduce size^ by 
forming a second well region selectively in an island shape into a first well region, 
arranging two chips at the second well region, and gluing the rear sides of the chips 
with a conductive adhesive. 

SOLUTION: A P type well 23-2 and an N-type well 24-2 are formed in a large N-type 
weU 22-2. An N channel-type MOSFETl is formed in the P type well 23-2, and a 
low-potential power supply VSS is suppUed. Also, the P-channel- type MOSFETl is 
formed at the N-type well 24-2, and a high-potential power supply VCC that is the 
same as the large N type well is supplied. Further, a P-type well 25-2 is formed in the 
large N-type well 22-2. An N-type well 26-2 and a P-type well 27-2 are formed in the 
P type well 25-2, and a PM0S2 and an NM0S2 are formed in the N type well 26-2 and 
the P-type weU 27 2, respectively The rear sides of the chips are glued and laminated. 
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> :^ u $ nfcepj5iJiB^gB*t ;s e izmmt^ z. l ^i^m 

(D^m^m^oymmmzmm^ i 
&^^2mmm<Dmi(o^:i:)vmmm^mzi^mzm 

Ikm^-^n. mUy^l(D't>:r.)VWm'\z'mimmM(Df^ 

2<r>tjjL)\,mmmm.mzmmzi^0Su^n. 'Pti.<t% 

[»*iR4] m@dmm\z^r,mm-^nfz^y:ff)^T-M. 

yf^)-^ ixtzmwrnm^u^-^ ^ \z^mt^ z. t ^t^w 

S^tt7K>T'^' >i^'7-r-\'-fCct.O«flBWJiBi8Sg|5W-h 

(TiWimfszm^-^n-z^ v) , 

jj^>x-i' yify-i-v-itmrnrnmiz^ vm±-^tiTi^-^^ 

6 ] MfBEnBiJE«ggI5#tt WtBM« J; D « « 
4 , 5 ©V5-rtl*^ 1 :StCfB«o©¥»f*i*5MlHlS§S«, 

cw^a?] wiBEnsiiiBi^gE^^tt. ttiiBsiftCckoa 
&^iz^mzm9^m^-^nrcmmm i ^mstttjs*^*^ 

T$.5m2»«M©mi(D'^x;i/mJ6^, mIIBmi®'>x 

}^m^'¥}zm9iei}\zs,mzm0Si-^nr;im i ^«mc3d® 2 



o'i7x;i/«^i5j;(yt'>fj:< t'hmmm2<Dry:c)vm.m\z 

Wr^mU m2^^Z^m3<D^y^iz. 

« L t . wf B«« iz^v)mm^nrzy^ 

mut: 

mmmmmm^^tij:. rx^- cD±fcy -t > :/ u $ nrzE.m 
mmmm<D^yzf^!fimv. mmm2<D^y:f(Dmmm 
^^^mmmmmmu^o^mm^i'izmnm^^mm. 

nm^-^ nrmmmmt. M\,^\zmm7!)mts.-DX\,^^m 
^ti^t>^wmtt^m^mi7bm8<D\,^-rnib^imz 
im^m 1 0 ] mmm^(Dm 1 © x.jvmm.'p iz^n 

iaSS05-6, '>7'c£<ife2^^^t;;ii<^#^t^^|f 
1 7!fM« ®Vi-r*id> 1 «fc|B«<^¥*#:^lH|gS^ 

Mo 

[m-^mii] mwMi^<D^i(D'y3i)vm$,^\z^n 

1 «tlB«coi|^«#mWI5I8SS«o 

1 2 ] ^n^*n»*« 1 75^ 1 1 cDVi-rn*^ 

1 «fc|B«®«ic<@©¥«#:»«|BI?S^tti> 
MIBig|gcfi(Z)*»^*i:»«|lIl^ga^£>tffiii]fc||^Ufe^ 

1 3 ] ^n^nm*^ 1 75S 1 1 CD vi-rn*^ 

.l«ttB«®m<Hcr)ii£^#:^||IaiK^lgt,. . 

wimwkmci^mw-mm.m^mm^'mmzmmvtcm^ 

[0 0 0 1] 

S:m*^X^i^cal§CDv-X5^A^«©maffi©r6]J::, /hjg 
[0 0 0 2] 
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[-0 0 0 3] ^mmit^mmLx^^Kiz. '^x^rJ^am 
[0 0 0 4] ^^(D^mwmm.-x:\-t, ^tcyp-fe^y+j-* 

[0 0 0 5] m,tt. ^^:'J:^7-Htt, yuv\f:—y'^ 7. 

[0 0 0 6] LyO^L, S^Ttt. pt^:'J;^-Ftti«<ffiT 

'f^T.^fs.}!) (n>m^^x^^mt\z\i. ■^iE>tji^mm 
^b. ^mmt'^m^ftmzit.. jt^T'p-feT., (5Ig§g^^B ' 

\zm^. ^ y y-^^ xi)^m± o <n>\pi±.i)mm\z 

[0 0 0 7] 3:cDJ;5^£WS*^e>, )AMm^^U^m(D 

2m<D:f.=^y)^v:f<Dwm^±^mm.mmm\zi:rii^ 

mhxn.mt^mfi\zi:K). :^=^y)mm^^B\zm:k-^ 

[0 0 0 8] LA^U ;i®cfc-5;5:5^>yyiWSft*f5?&fflVi 

«ffi*tjiAyfc«^{ctt. mmm.E.\znvxmnm'E.(DW] 
[0 0 0 9] :in6oBg®^tct3ViT. etTtcflr^^wfc 

[0 0 1 0] 01 8 (a) tt, tJe*®CMOSiPji<D- 

V 2 <HW«®|^±^i^i&f4gj«ai|{c J; Lxa 
«L.fc«lico»f®ffijt^01 8 (b) {C^LTV^^S), 
[OOinip-S, HIS (a) (C^^f J:37ich'J>^;i/ 
•:7X;l/«!3iSrfflVi;tCMOS«ijt«, N1BS«181 <7)g 
Ha5CilS?«tC|gl(DP'i7x;H82 , m05N<:7X;H8 
3 . m2©P':7x;H84 . S««@«|l|4l85-*}gfi£LT 



±i3^i©P':7x;n82 (iy^mwizmmi^\z%2 

CDN^ZXjUSe , NMOSFETODV— X • H K >^ 
^187 *J^J5!c-r«tt=bfcP'i7XJl/«SM«188 ^Jgfig 
bTl/i^o Miami cDN'^x;H83 *3it/||2<DN'5x 
;H86 tC«, PMOSFET<DV— 7. • HU'f >®«18 

9 45c^;t;N>J'x;^m@«^^l90 -^wm^x^^^. -eu 

81112^2 ©PC'XJH 84 ttt. NMOSFET®V 

-X ■ Hu-f >'SJigci9i <&5^iS-rati:fcfrP'i7x;ni 

[0012] c:©ct5;*S:huy;i/':7XJV«|ji«, ^l-gps 

t)it-l.«-&fcfflVi^nTVi^o — fgi 

OP'j7x;H82 rt©||2©N'^x;H86 {rtt, NSSts 
181 (tti!i«EVCCl) J:D«ti«feVCC2 T&tEp 

[0 0 13] 018 (b) \Z7vit i:.o\z. ±IBLfcj;5 
/^J:018 (a) ®«jt^Wr?.2<acop^^'J5^-:^7'193 
0)«®I^±S:S^^194 frj;i3»^SfLT«S-r-5.J^^. 
«ilSttffiVCCl *J^JA«2. 5VJ;t3ig;T-r-5<i:, 

14&«?[iil94 fcctO^afbTViS, b*^L, ^•^/T'^ffi 

[0 0 14] at^fc^ltgdWi^TVv^^ia:®^ 
ffill!S* io©ii£»^*w5^yy{r}l©f SS^If 

[0 0 15] :i<o^itj:m^(Dmm^^^&mbrz^y 
'^mx\t$>?>ti. ^mmm^^»mmmiz^-^xs.\,^z 

[0 0 16]- 

[^Bj7&>*«:ftLcfc5ti-^iss] ±m.hrz^o\z'^^(D 

[0 0 17] i?-mm\t±.u<D^m\z^y^xt^-^titz.%<D 

i4$:i^i]±$-a-^ t h%\zm%^^^^a^m.m^^im^ 
mz^m£m^-Y\zii\-y^m^(D^m\:^m^^t 
ti^'^m\zti^i^m-w^%mmmmm.^Mr^z.t^w^m 

[0 0 18] *fc, *^BJ«. ^^Uaflg^£W-r^5^'y 
[0 0 19] Sfc, *f8l«®fliJ©gW«. *58WCDa[» 
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[0 0 2 01 

cD^j:)vmm^^zS(i>t£< thmmm2<D<yx.)im.m.iz 
CO 0 2 1] :^mm(Dm2(D^^mi$-mmm9&mm\t. * 
[0 0 2 2] :^%m<^f^3(D^^mi^mm\si^mmu. ^ 

5^ >;/ m 1 m''mMo^mwmm.<nm.mmzms, 

m 1 2 1 CD-^X 

\z% 1 ^«^<7)^ 2 <D'0:t.)vm$.-fim!Simz% 
mz^^^n. '>u<iL^mi.%2(D^:z,))/mmzmm 

CO 0 2 3] *^HJ<7)^4<Di|^^#»W|5IK^«tt, * 

if So 

[0 0 2 4].*^B^0:^5<D^«f**WlHl?Sg»4, ^ 

fiKSnfcmiS^ r»ttMi:«)M^«MT^sm2 #«M 
O^lW-i/xjl/SiS, MffifgiO'i'x;i/«|Jg54'fc®S?6?) 

('a^^lcj^fig^rnfem 1 ^«^co|g 2 ©-^xji/MJ^iJi 
l^*'>;Jt< iL^m^^2<D^:x.)),m$.\z^^-^tifdmM 

43J;i;^3©5^-;/7't, Wf3^1.:j3cti;^2©9^-;t/<7) 

«{Cct O^S^n^C^ 1 CD5^>;/:/©jt®ffliJt#tIffi|g3 © 

9^ V T'oM-iifiiJ t * 7 'J y y^^it i 0 ^ig^H^ 
L 7 U >y >y :/«i^BI5 <!: , mfl2^ 3 :/©ft&ii 

w^nkt}z<rimkm^\zwRm-^-o^mm\zw^-^t\.^ 



[0 0 2 5] ;*:^B^©vX7^AX««. 
[0 0 2 6] 

[0 0 2 7] <¥«<*m^lHl?SSB©^ 1 ®^MJ^ffi> 
[0 0 2 8] mi©5^.«:/7'llt3J;i;^2<5[)5^.;/:/12tt» 

&^s.(D^mmzmiRm\zmmzm0^-^nrzmsi.<D^m^ 
m i'yjijvmm) t'^*fj$:bT:/P-fe^>-y-, sram. 

DRAM. Flash-EE PROM?5:<i:©«tll3K*<J^lfe^ 
[0 0 2 9] ;:c43. Wie«-5^;>yiK 12«, «^©";;X 

[0 0 3 0] ^LT, e:Oct5;'j:««aji1^3t©2 5^-y 

1 5 ck 0 ^± $ ti, «l!gt^ Its ©g^ >y x/^ v 

. [0 0 3 1] c<7)^-&, :g|iro5^«y^iiom^.^iggsig 

mAwm.u^\zv^) vzf^vif-}j^\zii. 

M®gi^«T«, m«Jl^>x-<>^'7-r-\'-16{rj;0 
«tfffi81SflS2^gl5«±®SigSjg^tc:g|j^i!$nTtiS, ^-L 

© 2 5^ y*^Ht(l3«lii 1 5 d; D itih $ -1) , 
[0 0 3 21 -ts.^. -h^EPWIBHiagS^Mwaffi (g^yT' 

[0 0 3 3] ;r©J:-5fj:ii^^{*m«[Hl8Sgfi©||lcb|| 
iSJ^^}rj;n«, 2<a«5^'y:/©«®l^±*i|Sie^i±dt 



<D-r<rji<th~m (fisjA«^^ugi5) ^m^\,mm^ 
[0 0 3 4] sfc, ^^v-:r<iywm.n±i)'^nwmmn 

[0 0 3 5] ^^v:f<Dmmm±i!)mmitm^m 
[0 0 3 6] vtcifiox. mi(Dmmmm\z%i>^mi^ 

[0 0 3 7] fSiH. WI2LfcJ;'5lC«©frd;t)ap$n 

[0 0 3 8] ^fz. mii2m(D^yf<Dmmm±7!)mm 
^mmnnz^Kimm-^nxmm-^ntz^m xmmm^ 

mm^mii^Lftm'^\z'b. mi<DmMmwitmi^(D^^ 
[0 0 3 9] H 2 mi iz^LTc^mi^Mmm^mm 

[0 0 4 0] '©*«#*«[hI?S»««. mUZ^LTc 

m(D^mwmmf&&w\z^mifmm-^nx\^tzm¥m 
[0 0 4 1] z.(Dm^. ^mwi^^'j^-wtt^^Mw-m 

«lHl8S&B-ett. >7'>-y-*i!£JST 

[0 0 4 2] 'A\z. m^%i(r>mmmmz%^'?tj-y^ 
[0 0 4 3] 01 3«, 'yj^/\~±<D'^yfmM(D--m- 

[0 0 4 4] 01 3(r^T<t-5fc, 5^-y:7'®lSUCtt, 
Pffl>'"J:3>S« (P-SUB) 10«)S®BBfc, PS 
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SS?Wlc&t^»cjgfi£;^nTViS. -€-bT. S-N':7x;i/M 

^mmmt^mmi^\z^':>TM^^\zmm^m-$nxi^ ' 

[0 0 4 5] 013 iZTnT'^yZ/mm, 1 ^J;^«S 
[0 0 4 6] ::<D<i:5;^i:5^«i/:7'MlSl»cJ;n«> mz^ 

'3'yy(Dmit^m^-rmmmmm<Dmmm^\zm 

[0 0 4 7] *«3mi, MIB1g»:ro«|^iiiK<hbT. zf 

a±y^2. SRAM 3. DRAM4"> Flash-EE PR 

oM5tjiiii)m^-$nx\,^^o . 

[0 0 4 8] 7S:43, mmya±y^2\t. V-f /yp^p 
-feylfWfBx CPU(Central Processing Unit) , DS 
P (Digital Signal Processed ^^si'CDSflfflliiiK, 
«ia»lilSS75:i\ «*WtCigiSlpIlK(:: j; OliBiK^nTVi 
SiaK^^tyo MtBSRAM3«, S RAM®^. ^7 p 

«^£$n^^^U[EI^g2:■&tr. dram4«, 

tSo SSISFlash-EEPROMStt. NOR^COffi^ NA 

[0 0 4 9] Ep-fe. 0 1 3{c:43ViT. P^f>ij3>S« 

L) 2 2 -2~ 2 2 -5*^^^t tlX^ 0 , -^-n^tlfc 
ji&LTyp-fe<vt)-2> SRAM3, DRAM4, Flash- 

E E p ROM 5 f)mfi^-$nx\,^^, 

[0 0 5 0] :k^ti.'y:r.)V2 2-2~2 2-5fctt, 

ti^wtmmmzmmfs.mm.nmmfi&-^n^^^\zf3i-:> 

Tli«.o '^x;i/2 2-2(Cii5mfe«jiVCC7&t. '^x;W2 
2-3fCfKfl:'(4;«i!SVDD 3*t, r:7x;i'2 2-4{CS5«'f4« 
iliVDD4*^ >>x;l/2 2-5(Ci«ttj4«iIiVDD5*tW 

[0 0 5 1] ii5«^a«MVCC«, 05^-&&{g;fl;{4«iJi 

iiTibD, iii^ficttiivDD 3~vDD 5tt^n-e*n. 
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[0-0 5 2] ±febfcd;5-^C01 3{C^Lx;^c<j;5?5:g^-> 
T'tt, T'D-feyitZ. SRAM3. DRAM4, Flash- 
EE PROM 5;Jc£(Dt»ffi|HlK*«-en^^n, NSf-^i;!/ 

2 2-2~2 2-5fc}^fig$n. ^mmmm^ifi. ^^m.^^ 

;W2 2-2-2 2-5<i:PSv'iJn>*1gl 0 t(^)PNig-& 

[0 0 5 3] PM->U=I>S«1 0«. i^/x-A 

CD^^^j/yi $rI^Pt{C7^7> hT^S, ^t\.\Z^r>. -- PCD 

[0 0 5 4] Sfc, '>a:JP2 2-2~2 2-5^n-?-*nfc 

[0 0 5 5] \>XT. 0 1 3 4'®#':>ai;i/2 2-2~2 2-5 

[0 0 5 6] 01 4«, lai 3 4'(D':;x;l'2 2-2*Bll3 

[0 0 5 7] 01 4(r^RT<J:3{c, :;k:^;^tNIBC7x;i/2 
2-2©'f'ta, Pm'yx.)V2 3-2t,. N^«5'xJ1/2 4-2 

x;U2 3-2(C«N5^^:^;l/MMOSFET NM 
l*«}^^$nT^>5i NS!'^x;;i'2 
4-2iCtt. ±^7iNM'i7x;W2 2-2i:raU. ii5«i4«ig 
VCC^itt^^nXVi^o N^'^x;l^2 4-2fr«P5^V 
^^^U^MOSFET (OT. PMOStVi^) Ij&tj^fig 
^^nXV^S. NS'i'x;i/2 4-2tt, ±^iiNm'y:c)U2 

PMOS 10^,Wb2:En-5*t. NS'i'xJl<'2 4-2tt, 

x.)l2 5-2*^J^fiE$nTVi^, PS'>x;l/2 5-2{'«, 
<yjL)V2 5-2(D<p\Z\t.. NS'i/x;l/2 6-2i:. PSl'^x. 

)V2 7-2ti>^^n^nm^^nx\,^^, ns!':7x;1'2 6 

-2{c«ii5«fe«!gv D D 2 ■f)m^^nx^-^^o mmvD 

D2«. «iliVCCtS?^S'bO-C.^gB«ai«{4S:5^ 



Na!'>x;i/2 6-2»CttPMOS 2*<J^^!KSnTVi 
ifc, PS"i7x;W2 7-2fcfd:, -emtellisvs Sj5>« 
.#fe$&$nTViS. P^':7x;l'2 7-2ft«NM6s 2*tjg 
fig^nXliS. PM'^x;i/2 7-2H, PS'i'x;V2 5-2 
J;"9fcii!Vi7f:»e!^j||^§.:^tTViS. P2!'^x;l/2 7-2 
Na^7i;i.2 4-2<i:|SHttM<Tt>aVi. 
[0 0 5 9] :fa±yM-2\t. NMOSl, 
2, PMOSl, 2{C<fcD1ifi£$n-&*s, 7'P-fe-:/-y:2 
Sr. |^a5«iISVDD2{CJ:r)Btll!l$nSNMOS 2, P 
uos 2<D^xm^-r^\i:^\zLX%i^\,^o z:<Dm'^\z 
\t. ^1-gB«MVCC(r<tD^»^n^NMOS 1, PM 
OS lit. ^J;l«^1-gB«i!iVCC*^et^S«ilSVDD2 

fc, ;'c#;^cN^>j7xJl/2 2-2(7)*tc:«. PM':i'x;i'2 5 
-2 1 |si«/^t P ^1^7 oi; ISigcJ^^^ nx v^T ^ vi, 

[0 0 6 0] -^cfe, 014{c4Dl.iX, #M^-^Gtt, M 
O S F E Toy— h ^^bXViS. 

[0 0 6 1] 01 5«, 01 3'pO!>Ox.)V2 2-i^m.<0 
mLX*-r»r®0XS.-5, 

[0 0 6 2] 01 5fC^r<tf){C, ^^7iNM'i7x;l/2 
2-3CD4'tt«, Pl!':/x;l'2 3-3i, NS'^xJl'2 4-3 

td^'^n-enm^nxv^So PS':7x;i'2 3-ziziti& 

x;i.2 3-3fC«NMOS 3*t}^fig$nxt.i-5o ^fz. N 
S'^x;i.2 4-3{C«, ;*cl?>aNM^7x;U2 2-3<!:|^U;, 
iU^-Kt^gC^jSYDD 3j&^^iii&$nXVi^. NS'i7x;i^ 
2 4-3(C«PMOS 3*tjgfig$nXV>S, N^'5?x;l/2 

4-3tt, ±^UNm'yx.)i2 2-z^io%m^^i^mm»s. 

^mVX^^^o N^r>3.;i,2 4-3tt, »l<XfeSVi. 

[0 0 6 3] ±^fiN^'^x;l/2 2-3©tf P^-i? 
x;W2 5-3*^J^^!gi$nX^i5, Pm'y:JLJV2 5-3JCtt. 

«mte«Mvss tlx L^s. PS! 

'>x;W2 5-3ocf5(c:tt. N^'^x;i/2 e-st; psjc^x 

;i'2 7-3<h*^*^n^'nj^^$tlXVi-5« NS'i7xJl.2 6 
-3tC«ii5S^F«3gg«iliVDD 3 ' *^«ti^$nXVi§,- 1*1 
^a5«iSVDD3 ' tt. rtai5«ilSVDD3?&g^.;/yi|i^X 
«JI^M-r^itX^^$n^, NM'>x;P2 6-3fC« 
PMOS 4*^?gJ5S;$nxV^^o Sfc, PS"i7x;i/2 7-3 

fctt, ismfiimvs s*mii&$nxvi-5. ps!"::7x;p 

2 7-3(::ttNMOS 4*iJg^!gSnXVi«), PM'i'xJP2 

7-3«. pm<y:c)V2 5-i^r)hm\'^^mmmm=^mC 

XV>S, Pa'i^x;i/2 7-3tt> Na!"^x;i'2 4-3il^fil 
fC^KXfeMVi, 
[0 0 6 4] SRAM3tt, NMOS3, 
4. PMOS3. 4.fCj;D«^$n5*«. SRAM3' 
tt. l^8B«illVDD3 ' fccfc DIBKl^n^NMOS 4, 
PMOS 4(D*X^fi£TSJ:^>{rLX'bSVi, CICQ:^^ 
fc«, l^«lP«aSVDD.3KJ;t)IKi!/$n«NMOS 3, 

p M o s 3 tt, liiHmmmy d d 3 d> e. I'ggB^as v 
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DD3 ' ^m^^a^mE-^^mmji^izmm^n^i:. 

to 0 6 5] 01 5H*3ViT. #Sg??F^Gtt. M 

OSFET©y-hi£SbTVi-5. 
[0 0 6 6] HI 6 (A) i5j;tK (B) U^tl^tl. 0 

[.0 0 6 71 016 (A) ^fecttX (B) fc:^-rj;5{C, 
;*:^;&NS!'>x;i'2 2-4©4'fctt, PS'i'3i;i'2 3-4 

S^7x;i/2 3-4{ctt<s«fe«Mvss (itife^fii:) 

«&SnTVi5. PMr>x;P2 3-4{C«NMOS 5*i?g^ 
snxti*, NS!'i'x;W2 4-4fc«. :*:^;5:NS! 
':7x;l'2 2-4<hl^i;. K«&(^a5ailiVDD4*t^*&$ 
tlTViS. NS':7xJU2 4-4{CttPMOS 57&tJ^fiE$n 

TVi-s. Na':>x;i'2 4-4«, :*:^;a:NS'^x;V2 2-4 

J;Ot)i^Vi^*e!feMSrWbTI/i«. NfflC7x;U2 4-4 

[0 0 6 8] ;fe#;^iNS'>x>/l'2 2-40D4'{r 

it. 3 0©PS'5riJW2 5 A-4, 2 5 B-4, 2 5 C-4*t 

[0 0 6 9] ^l(DPS'^xJl'2 5 A-4{Ctt, 
jlSVBB (-2~-3VSS) *5^*&^nTliS. ft« 
fi:«aSVBBJ3:, f*3aBmMVDD4?£5^ry:7'l|^T«JEE 
^ifef SeitT^^^nSo P^'i?x;l-2 5A-4fc«;5'' 

•5. 

■ [0 0 7 0] ^2©Pl!i>x;P2 5B-4fctt, 

Mvss (Sflfettfi) At#t,^$nTVi?)o pa'5'x;P2 

5B-4CD4>{Ctt, NS'>x;P2 6 B-4t, Pa':7x;l'2 
7B-4tdt^n^*nj^^£$nTVi-5, NM':>x;i/2 6B 
-4lC«i6smei*lSBSjlSVDD4 '*««i|i&;^tlTViS. F*3 

mm^mt^^tx9t^:^n^.: Na':>x;i/2 6b-4{: 

■it:PUOS6f)m^-^nX\^^^o Sfc. PM':>x;1/2 7 

x;i/2 7 B-4frttNMos 6*m^-^nx\.^^o PM^y 

x;U2 7B-4tt> Pm'y^)V2 5B-A^lf)^Wi^^^mm 
SSSrWbTliS, PS'^x;U2 7 B-4«, NM'i'x;!/ 
2 4-4<h™rSll<Tfc^Vi, 
[0 0 7 1] |g3CDPS'>x;U2 5 C-4{C«. 
iUVBB (-2— 3VS^) d^tti^StlTVi^, PM 
':7x;i/2 5 C-4©4'fctt, NM':7x;l'2 6 C-4i, PS 
■i7x;i/2 7C-4<h*<^-n-enj^fiE$nTtiS. NSI-^x 
)U2 6C-4ttttil5«fi!:i*lgP«MVDD4 " '>&?«i^$n 
TV^-g). rtgB«iIiVDD4' F*gae«iIlVDD4S: 
5^y:7'll*ilT«EE^«ir«::i:1?^^$n5. NS'J'x 
;V2 6C-4fcttPMOS 7*t}^fi£$hTVi<5. P 

iS'^x;i/2 7 c-4{caft«fi:«iiiVBB*«#^iji&$nTvv 



Pa':7.x;i/2 7C-4{CttNMOS 7*JJ^^^?nTVi 
Pa!':7x;i.2 7C-4tt, PS'^.x;l<'2 5 C-4J:0=b 
iUV^^Jieifeji^SrWbTViS. PS'>x;>2 7 C-4tt, 
Na':>x;i'2 4-4tl^^i(C^<Tfcg:t,io 
[0 0 7 2] DRAM40;><.tU-t;U71/'r«, y-T:?" 

s.yi/m^^^j-tjyhy >'jx Jc <t t) n> d r 

AM4(DJ^aiHlKtt> NMOS5, 6, PMO$5, 6 

»'<fcD1ifig^n^<. DRAM4(7)^fflllIgS«, f^gCHjl 
VDD4 ' iriOffift^n-SNMOS 6, PMOS 6© 

^xm^-r^^t\zvxh^\^\ i*igB« 

i!SVDD4{C<t IJigtbSn-SNMOS 5. PMOS5 

VDD4' VBB^%±$1f5«JE^^lHlSS(c:fieffl 

[0 0 7 3] Sfc, DRAM4CDJiai5I?Sttt. 
{4VP P^^g£ffl-r-5>0gS. ^J^«'7-h*^h'5l'AYj:i: 

m03i)V2 5B-if3.iiiZ. #JBE«teVPP*l#tj^$n-5 

[0 0 7 4] ^fc, Mm&.mMVBBi3m^-$nrzpm 

■^xJl/2 5 C-4{C?g^rK$nTl'i-5NMOS 7, PMOS 

mtim^'p. ffi<7)'^x;Krj^fig$nTVi-57'D-fe<:/-y-2 
^y-ynzm^-^ti. mti~^mm\z^}om.m-^ti 

Sftfi®^tg|fiIg§i:ft#cD^ 0 t 0 <£fTP (^ge-f 7 
x-XliIK<£«fi£-rsrofc^ffl$nsi:^Vi. Atfl:'3lil 

m^T^SVBBS:, PM'>x;U2 5C-4{Ctti^-r-2>o 

^(D^^uMco^mm^-^n^PM^oLMt. Ns-i? 

x;^2 2-475:ttT;^t< . N^'i/x;i/2 2-2, 2 2-3, 2 
2-5-^tX-e*n(Cl|glj-^J;'5fcLTfe^li. -^LT. ft« 

«te*^«^*&$nf>PS':7x;wc:. ^^-^T'lcD^SBtft-^ 

[0 0 7 5] '016 (A) feilX (B) {c:*3Vi 

' X. »mn^G\iuosFE^<Dy~h^. mmn^B 

PL«;>^tU=^^-V/'1>'5'CDyU-h«i^^, #fi8^^-^S 
[0 0 7 6] 01 7 (A) *5<i;t/ (B) tt-^-tl-^'nS 1 

3'p(D^±)V2 2-i^wiy)mvx^-rmmmx$>^, 

[0 0 7 7]. 01 7 (A) is^U (B) tr^TJciJCv 
;*:#;^ctN^-i>x;V2 2-5<D4'fc«, P^':7x;i<'2 3-5 
NS'^x;V2 4-5<i:*^*^n^njg^$nTti^, P 

^'^x;i.2 3-5{ciijgm«ilSvss T&^tt 

«&SnTVi5, PS!'i'x;l'2 3-5tC«NMOS QAiJ^Jsfe 
^nXViS, Sir;:. NS'>x;i'2 4-5fc«, :tz^-/3.Nm 



(8) 



#58^13-035994 



^'ohm^^^m<\i!imm^^VT\^^^o Nia'>j-;i/2 4-5 

(DfpiZU, 20©PS-^x;U2 5A-5, 2 5B-5*tj^fig 
10 0 7 8] ^10PS'j7i;l'2 5A-5{ttt, ig«fi:« 

iSvss (g^«!Sfi:) *t«i^$nTUi5. PM'i7x;i.2 
SA-Sroilsfctt, NS!'i'x;i'2 .6A-5t. PS!'i'x;i/2 

7 A-5t75t-^n^nj^^$nTV^-5, N^"i'x;i/2 6A 

F*3gK«aSVDD5 ' 'tt, |^S|5f|ilVDD5^5^<;/:/l 
(^T«JE^^-r-S.C:tTf6*$n-5. NS':^x;i'2 6A 
-SttttPMOS 8*tJg^iK$nTV:>-&„ *fc. PS':7x;P 
2 7A-5{Ctt, ig«^«agVSS*t««&$nT(.i^o P 
S!':;x;l/2 7A-5ft«NMOS 8 56tJ^^!E$nTVi-5, P 
ffl'^x;i.2 7A-5tt. P3J<::7x;i/2 5 A-5J:t)feieiVi?F' 
^t)iiaSr*bTV^5o PM':7x;V2 7A-5tt, NS"i7 
x;i/2 4-5i:l^«lr»|<Tt)fiVi., 
[0 0 7 9] ^l©PS'^7x;V2 5A-5<Dtt>{C 

tt. NS'^x;i.2 6AO-57&t, ^^.tcj^fie^tlTV^S. 
NS'j7x;^2 6 A 0-5{Ct±i««^f^g|5«!!iVDD 5 ' 
t, #JE€fi!:VEEt*5, SlitC^tJ^^Snx^t^^ 

m-r^CliT^^^n^o NM'^x;i/2 6 A 0-5O4IJC 
tt. PM'>x;l'2 8-5*tJg^!£$tlTViSo PM':>x;i^2 
8-5{CttigmfiSMVS St, #JEII'feVEEt, HEEE 

;i/2 8-5fctt, NAND5!CDpC^:iJ-fe;i'h^>v'X5'*t 

j^fig^^nrvis. NANDS©ptqE'j-tr;n-5>>?x:S' 

NS'5'x;U2 6 A 0-5:fecfcafPS'^7x;i'2 S-StC-pn-? 
h F Gj5^ e> PM'^x;U2 8-5(r§I#fe*^n« 

—^mn^n^, — NANDS©^^u-fe;uh^> 

yni^3'A€ffitb. Na'i>x;l<'2 6AO-5»C«'&VD 
D5"5:ft*&L> P^':7x;i'2 8-5l'^J£«fi:VBB^ 

Gt:U^tiiLMEE.i:V. N^'i7x;l/2 6 A O-StcH-gS^V 
DD5'Sr«t*&L. PS':>x;i/2 8-5?lffi«fi:VS S * 

T^^n^ "0, 1" (DT'-^fiK m&.f-VVQ(r)^ 



[0 0 8 0] l|2(DPS!'>x;i/2 5B-5fc«, 

Mvss (mmm -hmm^ixx^^^. vm^^)V2 

SB-SrotfifCtt, NM"^xJW2 6 B-5t, vmfy:r.)]/2 
7B-5i:*«^-n-^n}g^$nTVi-5. N^i^xjUa 6 B 
-5tCttii5«{4rtf|gililVDD5 ' ' ' if'm^^WZX,^ 
■5. [^a5«j!iVDD 5 ' ' -'tt, rtUBWiliVDD 5 55^ 

2 6B-5fcttPMOS 1 0*«}gfiE$tlTVi-5o Sfc, P 

^■:7x;u2 7 B-5tate«<amiigvs s*s«^iSi&$nTVi 

-So P^':7xJl/2 7 B-5fcttNMOS 1 0;?»i}K^$nT 
1/^-5. PS'^x;i/2 7B-5«, PM':7x;i/2 SB-SJcD 

N^ii7x;W2 4-5a:[Bl#fc«|<Tfe^V>, 
[0 0 8 1] Flash-EE PROM 5 (7) pC^:U-fe;l'Tl/-f 

NANDS<D^tU-fe;H-?>>?7>5'{C<fct)1ij5K$ 
n, Flash-EE PROM 5 ®^iaiil8S«. NMOS8, 
9, 10, PMOSS; 9, 1 0tCctD«fie$n-5o Ft 
ash-EE PROM 5 COiSffllilKti. l^jgEWMVDDS' 

VDD5 ' ' ' (r.J;DK!&$n-5NMOS 8, 1 
0, PMOS8, 1 0©;^TfliJ5!c-r«=k5{rLTt)A 
V^. doa-a-ttt, l*lgB«!lVDD 5{rJ:0IEl!i$tl.S 
NMOS9, PMOS 9tt, Mx.«F^gB«iIiVDD 5d^ 
6f3SB^J®VDD5 ' , VDD 5 ' ' , VDD 5 ' ' 

VBB, VEE?&^:gfe$-it5«ffi%^ISI8S{c^ffi$ 

[0 0 8 2] 017 (A) t3j;^JJ (B) \Z^\^ 

#Ba??^G«MOSFET0y-hSr^LTVi^, 

[0 0 8 3] et±©siiffij^iiTtt, ^aismfii^iiivcc 

Sr. 7'P-fe>yy-2*^J^^;^nTVi^':7x;i/tJ^;l/c7&t> 

to®«tiiirK*tj^^!gsni>'>x;i/{c-^ATfcS:Vi. $e> 
f'j^figb. ^L^'izxji'fc, ffi©^7x;u}r#A-5m'a<£% 
[ 0 0- 8 4] <¥##:m«08S^«®M 2 cDmmmm> 

[0 0 8 5] 03 (a) , (b) ^n^tl^%m<D 

[0 0 8 6] f^im.(D^y:fid^Uf^2m.<D^yy^\t. 

'y:j^/\-izm=f^m^vtz^mT!<Dmitizj: d ^at u 

2 5^'i/y®«**titLT5J-SiJbfcCT?£0 3 (a) fc^ 
'>XA-iSOXYJi)g||l|(7)«f9;JL«Y;&|fillcPS-r5 
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[0 0 8 7] ±$i'Br^y:rmMmt. m 1 (Dmmmmz 

[0 0 8 8] ;iCDd;53S:2t3CD5^>y:/®Ji?<£^#fi[t-r§ 
nT¥#^*^«ffl|5lgSg«a:fj:5„ ^©«^. ^ 1 

[0 0 8 9] ±tBEnSilBB^gBM(Da® i^y^O) 

[0 0 9 0] ;i®d;5?S:^2©||JfiJg^tC#Si|4^<i^ 
X>*a« 2 t fj: D . tifig[518S i LTpt ^ U d^J^fife^ n 

[0 0 9 1] rj.ii. mt^r^m^(D^y:/mmtvx. 
tifcisfe-r, 35^v/:^««c. 45^>>y®^, -tm&^ 

[0 0 9 2] *fc. WI2tfeJ;5{c:^«fcJ;0««^n 

[0 0 9 3] ^tc. mi2m.(D^y:/m.m<Dmmm±ii^ 



[0 0 9 4] <¥«^««lHlSS^«(D^3<D^igJ^J|> 

mm) m^m±^mmbxmmvrz-^mmmmmm 
^^Tt^vfcfji. h-mm<D^yy mm (Dm^-mmi^'T- 
^^M(D^m,i^^tm(Dm3<Dj-y-f mwo oymi-- 

^mmmmm^mm.'r^m3(Dmmmmiz^^>x. 
&,T\zmM-r^o 

[0 0 9 5] 04tt. :^mM<Di^mi^Mmm^mm<Df^ 
3 <Dmmmm\z^?>mmmm^mt&^izmvx\,^^, 

[0 0 9 6] 04 {c:*3ViT. AOUm 1 $>^^^tM 3 

(a) , (b) ^^mvxmmvrc^^\z. -^mmm 

[0 0 9 7] C<Df^3<D^yy (^^V^tt^ 3m®5^>;/ 

[0 0 9 8] ^vx. mmmmmmu2\ft. ny^r- 

^'7-mj$.m(Dmf^m'f-^i:Xfmm^3a:^y:/ Cafe^Vi 
[0 0 9 9] ^C*5, ±fB/1y^r-i?<D)S®{rtt. t!>*? 

^~i^(Dmm\tmzm^-^n^h(Dxm£< . b ga 

[0 10 0] z<D^mi^Mm^^mm\t. m4iz^vrcL 
^mi^mmmmmmLit-<x. m2(D^y y©^^ • ^ 

^(D^mwmmM^mm\z!n-mmm-^n.x\.^rzm^m 

[0 10 1] CCD«^. MfB^2fflCD5^y7'M^(D3S^ 
• ^^^^ Jg*fiE©S^j^^lS. A*>7'«@ m^'tt 

•T) ^^vxmT^^tmmr^^vizLxh^\^\ 
[0 1 0 2] 0 6 :!^fim<D^^mi^mmm&ms<Dm 
^(Dmmmmizm^mmmm^mLKmiz^Lxi^^^, 
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[0 10 3] 0 6tCt5ViT. 61i5j;t;62tt> ^tl-^tim 
la&Si/ittHS (a) , (b) *#figLTWj2EL.fcJ;5 

[0 10 4] ^LT. WfBWiJE^SBWtt, ny^-V 
©y-X641 . 642 l*ItCiiX^$n, mUmZOiJ-yZT 

tt> ^J^«i}^>7^^ >i/'7'f-^— 65fcJ:D';r— XF^CDtfJ 
- H t/t y V<D^\Z^^-^ mt.^TLVS.S. G A^O 
[0 10 5] <->^7^AS«<DS^©SIMJ^Si>HuK# 

±^m^it^m^izmm-c^. ->x7^A*:K®m 
[0 10 6] ^<Dj:^f3iiyxy^Am^comm(Dmmmti^ 

[0 10 7] 07tt. *%H^O'>Xt-A»«0D^1©|| 
[0 10 8] CKDJ^X^^ASStt. EP6iJSH^i*£70Jit 

[0 10 9] 0 8«. *^BJ<Z)->7.xA««C)^ 2(7)11 

[0 110] ^(D^yT.J'hmS^^. WjSB"l8S«80±fC 

Miem 1 cD^JgJ^»8©*^#*«lHl?SS«81*^ 2 fr, 2 

r/iiigc(i®a>x>-ii-83dtsi^$nTVis. 

y •:f^WL<Dm.mm^ t lt;<^ «j ■^m^-^rLx^'^^ 

[0 1 1 1] EI9«, *58?«O->XxA»«©il3 0!)|| 
[0 112] c:,©->7.5^A»S«. EPJBiJiB^S«90±{C 

wMmmmmmm^2n. 2mtz^4mm^<btirc^m 



«0|^±, /h}^b&lt«gW#BCIia-r-5J:<!:j5iT^ 
•5, 

[0 113] 01 0«, ^%'m(Diy7.7-2^mm.<r>^A(D 

MM^m^wmmzTTcr^mmx^^. 
[0 114] c:©->7.7^A«««. Enaiiffi^asioo « 

ST^. ->X7^AS«CD*ifi|^®-S©|S]±, /hmt^ 
to 1 1 5] El Itt. .:*:%|«(D->;^xAS«©^5<D 
[0 116] ^©->7.7^AS1fi«. EpJ8ijEaS=IS110 ± 

\z^n^tmmm 1 <r)mmmm^^^^t.^(r>m\^m\z'^ 
^$n. ^^fc, iwi(;ei]isije^»«iio ±fcD>f-;/i?5' 

^:/cDits»#:m«lp]Sgggll2 ^CPUllS ^mW.m(D 
[0 117] mi2\t. *5gBjO->X7"i=>X«CDm6 0D 

^mmm^m.mmz^rmmmx$)^. 
[0 118] ^KD'^xy'Ammt. mmmmmmm ± 
tzmmm2<D^m(Dmmizw^^^^miiimmm^mm.m 

mmm^iiLx:f>^of)m^-^nx\,^^m't\zit. ±^ 
mo:>^^u:f3~]i^it^m^miz^mx^. ->x5^as 

[0 119] 

[0 12 0] $bt:. .*^BJ©H^®#millpI8S^«{Cj; 

n«> ^'Eumm^m't^^y^izmmLitm-^tzii. 
it^(t^^m\zif^^v^m^nm\zm:k^'tt^z:ti!itx^ 
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[0 12 1] *fc. *igBj<Di/xxAS«»cj;ntf. m 

[02] 01 iz^Lrz^mi^mmmmmm<D^mM^7F: 
[0 3] *^a^<Dii^«^*:maiHiK^a<Dm 2 (Dmmmwi 

Wfc5^-r^«0. 

[08] *56?«®'>XxAS«®^2©SIJSJ^Ii^£«tlllS 

Wtc^t-¥H0, 
[010] *^W©->XT-AS«cD^4©||J|fl^j^?&«E 



[011] 2|s^?^©->x7"AXscDii 5 (Dmimm^m. 

[013] *56M©il£»#:mai5l8S^B©fl 1 OHJfi}^ 

lifc'^^^^-^' >y T'?: >:> XA-*^ ^ iJ-fiJ-r ^ co-^XA- 
iO^^ •:/ y^S-^J^MBSWtc^f »fB0o 
[014] 01 34'©'j7x;i'2 2-2^mDaJbT*f »r 



II] 



[02] 



[01 5] 01 3 4>0>:>x;U2 2-3*lll3tHbT*-rtW 
®0. 

[01 6] 01 3 4'®':>x;i'2 2-4^?lOffibT*f »f 
®0, 

[017] 01 31'©'i'x;W2 2-5*®OI±lbT^f»f 
90. 

[018] ?ie*<DCMOS«jgO-«aj^S^T»fiB0, 
[??-^(Dl5iHJ] 

[0 3] 




[04] 
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imi 5] 
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